
 

Table of Contents 

Items Page 
CHAPTER 1 INTRODUCTION ..................................................................................................1-1 

Salton Sea Ecosystem Restoration Program Description....................................................1-1 
Purpose of the Program.......................................................................................................1-1 

Purpose of the  Draft Programmatic Environmental Impact Report ...............................1-2 
Background..........................................................................................................................1-3 
Importance of the Salton Sea Ecosystem............................................................................1-3 
The Future of the Salton Sea Without Restoration ..............................................................1-7 
Other Salton Sea Restoration Studies .................................................................................1-8 

Quantification Settlement Agreement ............................................................................1-8 
Legislation Related to Salton Sea Ecosystem Restoration ............................................1-8 

Water Transfers ...................................................................................................1-9 
Preparation of a Restoration Study ......................................................................1-9 
Consultation with Other Agencies and Interest Groups .....................................1-10 
Funding of Restoration Plan...............................................................................1-11 

Objectives of the Salton Sea  Ecosystem Restoration Peir ...............................................1-12 
Selection of the Preferred Alternative ..........................................................................1-12 

Study Area .........................................................................................................................1-13 
Study Period.......................................................................................................................1-13 
Salton Sea Advisory Committee ........................................................................................1-13 
Study Participants and Stakeholder Coordination..............................................................1-13 
Public Involvement Process ...............................................................................................1-14 
PEIR Organization .............................................................................................................1-16 

 
CHAPTER 2 DEVELOPMENT OF ALTERNATIVES................................................................2-1 

Development of the Range of Alternatives for the PEIR ......................................................2-1 
Issues to be Considered in the PEIR ...................................................................................2-1 

Issues Identified by the Salton Sea Advisory Committee Members  and Other 
Stakeholders ............................................................................................................2-2 

Alternatives Considered in Previous Studies .................................................................2-2 
Development of Alternatives for this PEIR ...........................................................................2-3 

Step 1: Description of the No Action Alternative ............................................................2-4 
Step 2: Identification of Objectives.................................................................................2-5 

Incorporation of Comments..................................................................................2-5 
Step 3: Development of Concepts .................................................................................2-6 

Whole Sea Concepts ...........................................................................................2-7 
Partial Sea Concepts .........................................................................................2-11 
shallow Saline Habitat Concepts........................................................................2-11 
Saltwater Disposal Concepts .............................................................................2-12 
Application of Broad Screening Criteria to Range of Concepts .........................2-14 

Step 4: Development of Configurations .......................................................................2-17 
Import-Export Water from and to the Gulf of California ......................................2-17 
Import-Export Water from and to the Pacific Ocean...........................................2-19 
Partial Sea Configurations with Brine Sink within the Sea Bed..........................2-21 
Saline Habitat Complex Configurations with Brine Sink within the Sea Bed......2-24 
Application of Screening Criteria to Range of Configurations ............................2-25 

Step 5: Development of the Final Range of Alternatives .............................................2-28 
 

Salton Sea Ecosystem iii 2006 
Restoration Draft PEIR 
062900005SAC 



Table of Contents 

CHAPTER 3 DESCRIPTION OF PROGRAM ALTERNATIVES...............................................3-1 
Assumptions and Limitations in the Alternatives  and Need for Project-Level Analyses .....3-1 

Land Ownership Assumptions .......................................................................................3-2 
Construction Schedule Assumptions .............................................................................3-2 
Early Start Habitat ..........................................................................................................3-6 
Implementing Entities.....................................................................................................3-6 
No Action Alternative......................................................................................................3-9 

No Action Alternative-CEQA Conditions ..............................................................3-9 
No Action Alternative-Variability Conditions.......................................................3-61 

Alternative 1 – Saline Habitat Complex I......................................................................3-61 
Saline Habitat Complex......................................................................................3-61 
Sedimentation/Distribution Basins .....................................................................3-63 
Air Quality Management.....................................................................................3-63 
Pupfish Connectivity...........................................................................................3-63 
Brine Sink...........................................................................................................3-63 

Alternative 2 – Saline Habitat Complex II.....................................................................3-64 
Saline Habitat Complex and Shoreline Waterway .............................................3-64 
Sedimentation/Distribution Basins .....................................................................3-65 
Air Quality Management.....................................................................................3-65 
Pupfish Connectivity...........................................................................................3-65 
Brine Sink...........................................................................................................3-66 
Activities in Phases I through IV.........................................................................3-66 

Alternative 3 – Concentric Rings..................................................................................3-66 
First Ring............................................................................................................3-67 
Second Ring.......................................................................................................3-67 
Perimeter Dike ...................................................................................................3-67 
Sedimentation/Distribution Basins .....................................................................3-67 
Air Quality Management.....................................................................................3-67 
Pupfish Connectivity...........................................................................................3-68 
Brine Sink...........................................................................................................3-68 
Activities in Phases I through IV.........................................................................3-68 

Alternative 4 – Concentric Lakes .................................................................................3-68 
First Lake ...........................................................................................................3-69 
Second Lake ......................................................................................................3-69 
Third Lake ..........................................................................................................3-69 
Fourth Lake ........................................................................................................3-69 
Geotube® Berm...................................................................................................3-69 
Sedimentation/Distribution Basins .....................................................................3-70 
Air Quality Management.....................................................................................3-70 
Pupfish Connectivity...........................................................................................3-70 
Brine Sink...........................................................................................................3-70 
Activities in Phases I through IV.........................................................................3-70 

Alternative 5 – North Sea .............................................................................................3-71 
Marine Sea.........................................................................................................3-71 
Barrier ................................................................................................................3-71 
Saline Habitat Complex and Shoreline Waterway .............................................3-71 
Sedimentation/Distribution Basins .....................................................................3-71 
Air Quality Management.....................................................................................3-72 
Pupfish Connectivity...........................................................................................3-72 
Brine Sink...........................................................................................................3-72 
Activities in Phases I through IV.........................................................................3-72 

2006 iv Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

Alternative 6 – Combined North Sea............................................................................3-73 
Marine Sea and Marine Sea Mixing Zone..........................................................3-73 
Sedimentation/Distribution Basins .....................................................................3-73 
Air Quality Management.....................................................................................3-73 
Saline Habitat Complex and Shoreline Waterway .............................................3-73 
Pupfish Connectivity...........................................................................................3-74 
Brine Sink...........................................................................................................3-74 
Activities in Phases I through IV.........................................................................3-74 

Alternative 7 – Combined North and South Lakes .......................................................3-75 
Recreational Saltwater Lake and Recreational Estuary Lake ............................3-75 
Water Treatment ................................................................................................3-75 
Barrier and Perimeter Dike.................................................................................3-75 
Imperial Irrigation District Reservoir ...................................................................3-76 
Sedimentation/Distribution Basins .....................................................................3-76 
Air Quality Management.....................................................................................3-76 
Saline Habitat Complex......................................................................................3-76 
Pupfish Connectivity...........................................................................................3-77 
Brine Sink...........................................................................................................3-77 
Activities in Phases I through IV.........................................................................3-77 

Alternative 8 – Combined South Sea ...........................................................................3-77 
Marine Sea.........................................................................................................3-78 
Sedimentation/Distribution Basins .....................................................................3-78 
Air Quality Management.....................................................................................3-78 
Saline Habitat Complex and Shoreline Waterway .............................................3-79 
Pupfish Connectivity...........................................................................................3-79 
Brine Sink...........................................................................................................3-79 
Activities in Phases I through IV.........................................................................3-79 

Evaluation of Transfers Allowed under the Quantification Settlement Agreement.............3-79 
Comparison of Alternatives ................................................................................................3-81 

Areas of Known Controversy .......................................................................................3-82 
Environmentally Superior Alternative ...........................................................................3-82 

Water Resources ...............................................................................................3-82 
Biological Resources..........................................................................................3-83 
Land Use, Population, and Housing...................................................................3-83 

Significant Unavoidable Adverse Impacts and Irreversible Environmental Changes...3-84 
 
CHAPTER 4 SUMMARY OF PREVIOUS STUDIES  AND RELATED PROJECTS.................4-1 

Previous Studies ..................................................................................................................4-1 
Relationship to other Planned projects,  programs, and actions..........................................4-1 

Related Projects in Existing Conditions, No Action Alternative-CEQA Conditions,  
and No Action Alternative-Variability Conditions ......................................................4-9 

All-American Canal Lining Project........................................................................4-9 
Brawley Constructed Wetlands Demonstration Project......................................4-10 
Coachella Canal Lining Project ..........................................................................4-11 
Coachella Valley Water Management Plan........................................................4-11 
Colorado River Basin Salinity Control Program .................................................4-12 
Colorado River-Tijuana Aqueduct Enlargement.................................................4-12 
Imperial Irrigation District Water Conservation and Transfer Project .................4-13 
Imperial County General Plan ............................................................................4-14 
Imperial-Mexicali 230-kV Transmission Lines....................................................4-15 
Quantification Settlement Agreement ................................................................4-15 

Salton Sea Ecosystem v 2006 
Restoration Draft PEIR 



Table of Contents 

Riverside County General Plan..........................................................................4-16 
Salton Sea Unit 6, CE Obsidian Energy LLC .....................................................4-17 
Torres Martinez Land Use, Zoning and Development Plan ...............................4-17 
Total Maximum Daily Load Implementation .......................................................4-18 
Wastewater Conveyance and Treatment Project for the Mexicali II  

Service Area .................................................................................................4-18 
 
CHAPTER 5 SURFACE WATER RESOURCES ......................................................................5-1 

Study Area ...........................................................................................................................5-1 
Regulatory Requirements ....................................................................................................5-1 

Water Rights ..................................................................................................................5-1 
Salton Sea and Agricultural Drainage ............................................................................5-5 
Federal Regulations .......................................................................................................5-5 
State Regulations...........................................................................................................5-5 

Historical Perspective...........................................................................................................5-5 
Data Sources .......................................................................................................................5-6 
Data Limitations ...................................................................................................................5-6 
Existing Conditions...............................................................................................................5-6 

Salton Sea Watershed ...................................................................................................5-6 
Inflows from Mexico .......................................................................................................5-9 

New River.............................................................................................................5-9 
Alamo River..........................................................................................................5-9 

Inflows from the Imperial Valley ...................................................................................5-10 
New River...........................................................................................................5-10 
Alamo River........................................................................................................5-10 
Imperial Valley Drains ........................................................................................5-13 

Inflows from the Coachella Valley ................................................................................5-13 
Whitewater River/Coachella Valley Storm Channel and Direct Drains ..............5-14 

Inflows from the Local Watersheds ..............................................................................5-14 
San Felipe Creek ...............................................................................................5-14 
Salt Creek ..........................................................................................................5-17 
Other Surface Water Inflows ..............................................................................5-17 

Water Balance at the Salton Sea .................................................................................5-17 
Environmental Consequences ...........................................................................................5-18 

Analysis Methodology ..................................................................................................5-18 
Significance Criteria .....................................................................................................5-21 

Application of Significance Criteria.....................................................................5-21 
Summary of Assumptions ............................................................................................5-22 
Summary of Impact Assessment .................................................................................5-22 
No Action Alternative....................................................................................................5-22 

Inflows and Climate Assumptions for No Action Alternative- 
CEQA Conditions .........................................................................................5-22 

Inflows and Climate Assumptions for No Action Alternative-Variability  
Conditions.....................................................................................................5-26 

Impact Assessment of the No Action Alternative ...............................................5-33 
Alternative 1 – Saline Habitat Complex I......................................................................5-41 
Alternative 2 – Saline Habitat Complex II.....................................................................5-42 
Alternative 3 – Concentric Rings..................................................................................5-49 
Alternative 4 – Concentric Lakes .................................................................................5-50 
Alternative 5 – North Sea .............................................................................................5-53 
Alternative 6 – North Sea Combined............................................................................5-54 

2006 vi Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

Alternative 7 – Combined North and South Lakes .......................................................5-54 
Alternative 8 – South Sea Combined ...........................................................................5-63 
Next Steps....................................................................................................................5-64 

 
CHAPTER 6 SURFACE WATER QUALITY .............................................................................6-1 

Study Area ...........................................................................................................................6-1 
Regulatory Requirements ....................................................................................................6-1 

Federal Regulations .......................................................................................................6-1 
State Regulations...........................................................................................................6-5 

Historical Perspective...........................................................................................................6-6 
Data Sources .......................................................................................................................6-6 
Data Limitations ...................................................................................................................6-7 
Existing Conditions...............................................................................................................6-7 

Physical Characteristics .................................................................................................6-7 
Meteorological Conditions..............................................................................................6-7 
Salton Sea Water Circulation .........................................................................................6-8 
Salinity............................................................................................................................6-8 
Selenium ........................................................................................................................6-8 
Temperature.................................................................................................................6-17 
Dissolved Oxygen ........................................................................................................6-17 
Nutrients.......................................................................................................................6-18 

Phosphorus ........................................................................................................6-18 
Nitrogen..............................................................................................................6-18 
Nitrogen-to-Phosphorus Ratios..........................................................................6-24 
Chlorophyll .........................................................................................................6-24 
Hydrogen Sulfide................................................................................................6-24 

Environmental Impacts.......................................................................................................6-24 
Analysis Methodology ..................................................................................................6-24 

Methodology for Estimating Salinity ...................................................................6-25 
Methodology for Estimating Marine Sea Water Quality .....................................6-25 
Methodology for Estimating Saline Habitat Complex, Concentric Rings, and 

Concentric Lakes Water Quality ...................................................................6-25 
Methodology for Estimating Selenium Impacts ..................................................6-26 

Significance Criteria .....................................................................................................6-26 
Application of Significance Criteria.....................................................................6-26 

Summary of Assumptions ............................................................................................6-27 
Summary of Impact Assessment .................................................................................6-28 
No Action Alternative....................................................................................................6-28 
Alternative 1 – Saline Habitat Complex I......................................................................6-32 
Alternative 2 – Saline Habitat Complex II.....................................................................6-33 
Alternative 3 – Concentric Rings..................................................................................6-33 
Alternative 4 – Concentric Lakes .................................................................................6-34 
Alternative 5 – North Sea .............................................................................................6-34 
Alternative 6 – North Sea Combined............................................................................6-35 
Alternative 7 – Combined North and South Lakes .......................................................6-35 
Alternative 8 – South Sea Combined ...........................................................................6-36 
Next Steps....................................................................................................................6-36 

 
CHAPTER 7 GROUNDWATER ................................................................................................7-1 

Study Area ...........................................................................................................................7-1 
Regulatory Requirements ....................................................................................................7-1 

Salton Sea Ecosystem vii 2006 
Restoration Draft PEIR 



Table of Contents 

Historical Perspective...........................................................................................................7-1 
Data Sources .......................................................................................................................7-1 
Data Limitations ...................................................................................................................7-2 
Existing Conditions...............................................................................................................7-2 

Imperial Valley Basin......................................................................................................7-2 
Indio Subbasin of the Coachella Valley Basin................................................................7-5 
Subbasins in Areas Not Tributary to Irrigated Areas of Imperial Irrigation District and 

Coachella Valley Water District ................................................................................7-6 
East Salton Sea Basin .........................................................................................7-6 
Chocolate Valley Basin ........................................................................................7-6 
Orocopia Valley Basin..........................................................................................7-6 
West Salton Sea Basin ........................................................................................7-7 
Ocotillo-Clark Valley Basin...................................................................................7-7 

Environmental Impacts.........................................................................................................7-7 
Analysis Methodology ....................................................................................................7-7 
Significance Criteria .......................................................................................................7-7 

Application of Significance Criteria.......................................................................7-8 
Summary of Assumptions ..............................................................................................7-8 
Summary of Impact Assessment ...................................................................................7-8 
No Action Alternative......................................................................................................7-8 
Alternative 1 – Saline Habitat Complex I......................................................................7-10 
Alternative 2 – Saline Habitat Complex II.....................................................................7-11 
Alternative 3 – Concentric Rings..................................................................................7-11 
Alternative 4 – Concentric Lakes .................................................................................7-11 
Alternative 5 – North Sea .............................................................................................7-12 
Alternative 6 – North Sea Combined............................................................................7-12 
Alternative 7 – Combined North and South Lakes .......................................................7-12 
Alternative 8 – South Sea Combined ...........................................................................7-12 
Next Steps....................................................................................................................7-13 

 
CHAPTER 8 BIOLOGICAL RESOURCES ...............................................................................8-1 

Study Area ...........................................................................................................................8-1 
Regulatory Requirements ....................................................................................................8-1 
Historical Perspective...........................................................................................................8-2 

Freshwater Phase – 1905 to 1940s ...............................................................................8-3 
Marine Phase – 1950 to Early 1980s .............................................................................8-4 
Hypersaline Phase – 1990s through Present.................................................................8-5 

Data Sources .......................................................................................................................8-5 
Data Limitations ...................................................................................................................8-5 
Existing Conditions...............................................................................................................8-6 

Special Status Species ..................................................................................................8-6 
Desert Pupfish......................................................................................................8-6 
Western Snowy Plover.........................................................................................8-7 
American White Pelican .......................................................................................8-7 
Brown Pelican ......................................................................................................8-7 
Double-crested Cormorant...................................................................................8-7 
White-faced Ibis ...................................................................................................8-7 
Black Skimmer .....................................................................................................8-7 
Van Rossem’s Gull-billed Tern.............................................................................8-8 
Colonial Breeding Birds........................................................................................8-8 

Salton Sea Habitats .......................................................................................................8-8 

2006 viii Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

Shoreline/Shallow Water......................................................................................8-8 
Open Water........................................................................................................8-11 
River Mouths and Deltas....................................................................................8-12 
Islands and Snags..............................................................................................8-12 
Riparian Habitat or Other Sensitive Natural Communities .................................8-13 
Wetlands ............................................................................................................8-13 

Ecological Risk in Salton Sea Habitats ........................................................................8-13 
Environmental Impacts.......................................................................................................8-14 

Analysis Methodology ..................................................................................................8-14 
Significance Criteria .....................................................................................................8-16 

Application of Significance Criteria on the Alternatives......................................8-17 
Summary of Assumptions ............................................................................................8-18 
General Impacts of Implementation of Common Facilities...........................................8-19 

Berms and Saline Habitat Complex Features ....................................................8-19 
Sedimentation/Distribution Basins .....................................................................8-20 
Conveyance Facilities ........................................................................................8-21 
Barriers and Perimeter Dikes .............................................................................8-21 
Air Quality Management.....................................................................................8-22 

Summary of Impact Assessment .................................................................................8-23 
No Action Alternative....................................................................................................8-23 

Effects on Fish and Wildlife................................................................................8-39 
Effects on Special Status Species .....................................................................8-41 
Effects on Riparian, Sensitive Natural Communities, and Wetlands..................8-45 
Effects on Fish and Wildlife Movement ..............................................................8-45 

Alternative 1 – Saline Habitat Complex I......................................................................8-46 
Effects of Implementation on Fish and Wildlife ..................................................8-46 
Effects on Special Status Species .....................................................................8-48 
Effects on Riparian, Sensitive Natural Communities, and Wetlands..................8-49 
Effects on Fish and Wildlife Movement ..............................................................8-49 

Alternative 2 – Saline Habitat Complex II.....................................................................8-50 
Effects of Implementation on Fish and Wildlife ..................................................8-50 
Effects on Special Status Species .....................................................................8-51 
Effects on Riparian, Sensitive Natural Communities, and Wetlands..................8-52 
Effects on Fish and Wildlife Movement ..............................................................8-52 

Alternative 3 – Concentric Rings..................................................................................8-52 
Effects of Implementation on Fish and Wildlife ..................................................8-53 
Effects on Special Status Species .....................................................................8-55 
Effects on Riparian, Sensitive Natural Communities, and Wetlands..................8-55 
Effects on Fish and Wildlife Movement ..............................................................8-55 

Alternative 4 – Concentric Lakes .................................................................................8-56 
Effects of Implementation on Fish and Wildlife ..................................................8-56 
Effects on Special Status Species .....................................................................8-58 
Effects on Riparian, Sensitive Natural Communities, and Wetlands..................8-59 
Effects on Fish and Wildlife Movement ..............................................................8-59 

Alternative 5 – North Sea .............................................................................................8-59 
Effects of Implementation on Fish and Wildlife ..................................................8-60 
Effects on Special Status Species .....................................................................8-61 
Effects on Riparian, Sensitive Natural Communities, and Wetlands..................8-62 
Effects on Fish and Wildlife Movement ..............................................................8-62 

Alternative 6 – North Sea Combined............................................................................8-62 
Effects of Implementation on Fish and Wildlife ..................................................8-63 

Salton Sea Ecosystem ix 2006 
Restoration Draft PEIR 



Table of Contents 

Effects on Special Status Species .....................................................................8-64 
Effects on Riparian, Sensitive Natural Communities, and Wetlands..................8-65 
Effects on Fish and Wildlife Movement ..............................................................8-65 

Alternative 7 – Combined North and South Lakes Alternative .....................................8-66 
Effects of Implementation on Fish and Wildlife ..................................................8-66 
Effects on Special Status Species .....................................................................8-68 
Effects on Riparian, Sensitive Natural Communities, and Wetlands..................8-68 
Effects on Fish and Wildlife Movement ..............................................................8-68 

Alternative 8 – South Sea Combined ...........................................................................8-69 
Effects of Implementation on Fish and Wildlife ..................................................8-69 
Effects on Special Status Species .....................................................................8-71 
Effects on Riparian, Sensitive Natural Communities, and Wetlands..................8-71 
Effects on Fish and Wildlife Movement ..............................................................8-71 

Performance Relative to Historic Conditions......................................................................8-71 
Fish ..............................................................................................................................8-72 
Birds .............................................................................................................................8-72 
Next Steps....................................................................................................................8-77 

 
CHAPTER 9 GEOLOGY, SOILS, FAULTS,  SEISMICITY, AND MINERAL RESOURCES ....9-1 

Study Area ...........................................................................................................................9-1 
Regulatory Requirements ....................................................................................................9-1 
Historical Perspective...........................................................................................................9-3 
Data Sources .......................................................................................................................9-3 
Data Limitations ...................................................................................................................9-3 
Existing Conditions...............................................................................................................9-3 

Geologic Structure .........................................................................................................9-3 
Regional Geology...........................................................................................................9-4 
Geologic History.............................................................................................................9-7 
Faults .............................................................................................................................9-8 

San Andreas Fault ...............................................................................................9-8 
San Jacinto Fault Zone ........................................................................................9-8 
Elsinore Fault Zone ..............................................................................................9-8 
Brawley Seismic Zone..........................................................................................9-8 

Historical Earthquakes ...................................................................................................9-9 
Soils ...............................................................................................................................9-9 

Soils Adjacent to the Salton Sea..........................................................................9-9 
In-Sea Soils..........................................................................................................9-9 

Mineral Resources .......................................................................................................9-10 
Geologic Hazards.........................................................................................................9-10 

Subsidence ........................................................................................................9-10 
Liquefaction........................................................................................................9-17 
Landslides ..........................................................................................................9-17 
Lateral Spreading...............................................................................................9-17 
Seiches ..............................................................................................................9-17 
Volcanic Hazards ...............................................................................................9-17 

Environmental Impacts.......................................................................................................9-18 
Analysis Methodology ..................................................................................................9-18 

Measuring Seismic Hazards ..............................................................................9-18 
California Department of Water Resources, Division of Safety of Dams ...........9-18 

Significance Criteria .....................................................................................................9-21 
Application of Significance Criteria.....................................................................9-21 

2006 x Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

Summary of Assumptions ............................................................................................9-22 
Summary of Impact Assessment .................................................................................9-23 
No Action Alternative....................................................................................................9-23 
Alternative 1 – Saline Habitat Complex I......................................................................9-23 
Alternative 2 – Saline Habitat Complex II.....................................................................9-24 
Alternative 3 – Concentric Rings..................................................................................9-24 
Alternative 4 – Concentric Lakes .................................................................................9-27 
Alternative 5 – North Sea .............................................................................................9-27 
Alternative 6 – North Sea Combined............................................................................9-27 
Alternative 7 – Combined North and South Lakes .......................................................9-28 
Alternative 8 – South Sea Combined ...........................................................................9-28 
Next Steps....................................................................................................................9-29 

 
CHAPTER 10 CLIMATE AND AIR QUALITY.........................................................................10-1 

Study Area .........................................................................................................................10-1 
Regulatory Requirements ..................................................................................................10-1 

Federal Regulations and Standards.............................................................................10-1 
Federal Air Quality Designations........................................................................10-2 
Federal General Conformity Requirements .......................................................10-5 
Federal Prevention of Significant Deterioration and New Source  

Performance Standards................................................................................10-6 
California Standards and Regulations..........................................................................10-6 
Local Regulations and Requirements ..........................................................................10-6 

Historical Perspective.........................................................................................................10-6 
Data Sources .....................................................................................................................10-7 
Data Limitations .................................................................................................................10-7 
Existing Conditions.............................................................................................................10-7 

Climate and Meteorological Conditions........................................................................10-8 
Microclimate .................................................................................................................10-9 
Regional Wind Patterns ...............................................................................................10-9 
Meteorological Monitoring Stations ............................................................................10-10 
Ambient Air Quality Monitoring Data ..........................................................................10-10 

Ozone...............................................................................................................10-10 
PM10 .................................................................................................................10-18 
Carbon Monoxide, Nitrites (as NO2), and Sulfites (as SO2) .............................10-19 

Current Attainment Status Designations ....................................................................10-20 
Imperial County Attainment Status and Applicable Plans ................................10-20 
Riverside County Attainment Status and Applicable Plans..............................10-21 

Regional Emissions Inventory....................................................................................10-22 
Criteria Pollutants.............................................................................................10-22 
Toxic Air Contaminants and Sensitive Receptors ............................................10-23 
Odorous Emissions ..........................................................................................10-25 

Environmental Impacts.....................................................................................................10-25 
Analysis Methodology ................................................................................................10-25 

Methodology for Estimation of Emissions from Construction...........................10-26 
Methodology for Estimation of Emissions from Operations and Maintenance.10-27 
Methodology for Estimation of PM10 Emissions from Exposed Playa Areas....10-27 
Methodology for General Conformity Applicability Analysis .............................10-30 
Other Analyses.................................................................................................10-30 

Significance Criteria ...................................................................................................10-31 
SCAQMD .........................................................................................................10-32 

Salton Sea Ecosystem xi 2006 
Restoration Draft PEIR 



Table of Contents 

ICAPCD............................................................................................................10-33 
Application of Significance Criteria...................................................................10-34 

Summary of Assumptions ..........................................................................................10-35 
Summary of Impact Assessment ...............................................................................10-38 
No Action Alternative..................................................................................................10-38 

QSA Implementation ........................................................................................10-38 
Adoption and Implementation of AQMPs and SIPs .........................................10-52 
Description of the No Action Alternative...........................................................10-53 
General Conformity Applicability Analysis........................................................10-62 
Odorous Emissions ..........................................................................................10-62 
Microclimate .....................................................................................................10-62 

Alternative 1 – Saline Habitat Complex I....................................................................10-63 
Construction Emissions....................................................................................10-63 
Operations and Maintenance Related Emissions ............................................10-64 
Fugitive Dust Emissions Associated with Exposed Playa Areas......................10-64 
General Conformity Applicability Analysis........................................................10-65 
Odorous Emissions ..........................................................................................10-65 
Microclimate .....................................................................................................10-65 

Alternative 2 – Saline Habitat Complex II...................................................................10-65 
Construction Emissions....................................................................................10-65 
Operations and Maintenance Related Emissions ............................................10-67 
Fugitive Dust Emissions Associated with Exposed Playa Areas......................10-67 
General Conformity Applicability Analysis........................................................10-67 
Odorous Emissions ..........................................................................................10-67 
Microclimate .....................................................................................................10-68 

Alternative 3 – Concentric Rings................................................................................10-68 
Construction Emissions....................................................................................10-68 
Operations and Maintenance Related Emissions ............................................10-69 
Fugitive Dust Emissions Associated with Exposed Playa Areas......................10-70 
General Conformity Applicability Analysis........................................................10-70 
Odorous Emissions ..........................................................................................10-70 
Microclimate .....................................................................................................10-71 

Alternative 4 – Concentric Lakes ...............................................................................10-71 
Construction Emissions....................................................................................10-71 
Operations and Maintenance Related Emissions ............................................10-72 
Fugitive Dust Emissions Associated with Exposed Playa Areas......................10-73 
General Conformity Applicability Analysis........................................................10-73 
Odorous Emissions ..........................................................................................10-73 
Microclimate .....................................................................................................10-73 

Alternative 5 – North Sea ...........................................................................................10-73 
Construction Emissions....................................................................................10-74 
Operations and Maintenance Related Emissions ............................................10-75 
Fugitive Dust Emissions Associated with Exposed Playa Areas......................10-76 
General Conformity Applicability Analysis........................................................10-76 
Odorous Emissions ..........................................................................................10-76 
Microclimate .....................................................................................................10-76 

Alternative 6 – North Sea Combined..........................................................................10-76 
Construction Emissions....................................................................................10-77 
Operations and Maintenance Related Emissions ............................................10-78 
Fugitive Dust Emissions Associated with Exposed Playa Areas......................10-79 
General Conformity Applicability Analysis........................................................10-79 

2006 xii Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

Odorous Emissions ..........................................................................................10-79 
Microclimate .....................................................................................................10-79 

Alternative 7 – Combined North and South Lakes .....................................................10-79 
Construction Emissions....................................................................................10-79 
Operations and Maintenance Related Emissions ............................................10-81 
Fugitive Dust Emissions Associated with Exposed Playa Areas......................10-81 
General Conformity Applicability Analysis........................................................10-82 
Odorous Emissions ..........................................................................................10-82 
Microclimate .....................................................................................................10-82 

Alternative 8 – South Sea Combined .........................................................................10-82 
Construction Emissions....................................................................................10-82 
Operations and Maintenance Related Emissions ............................................10-84 
Fugitive Dust Emissions Associated with Exposed Playa Areas......................10-85 
General Conformity Applicability Analysis........................................................10-85 
Odorous Emissions ..........................................................................................10-85 
Microclimate .....................................................................................................10-85 

Next Steps........................................................................................................................10-85 
 
CHAPTER 11 LAND USE .......................................................................................................11-1 

Study Area .........................................................................................................................11-1 
Regulatory Requirements ..................................................................................................11-1 
Historical Perspective.........................................................................................................11-2 
Data Sources .....................................................................................................................11-2 
Existing Conditions.............................................................................................................11-5 

Federal Land Use Planning Efforts ..............................................................................11-5 
State Land Use Planning Efforts ..................................................................................11-5 
Regional Land Use Planning Efforts ............................................................................11-6 
Imperial County General Plan ......................................................................................11-6 

West Shores/Salton City ..................................................................................11-10 
Bombay Beach/Hot Mineral Spa Community Area Plan ..................................11-10 
Imperial County Colonia Master Plan...............................................................11-25 

Riverside County General Plan..................................................................................11-25 
Urban Uses ......................................................................................................11-25 

Torres Martinez Desert Cahuilla Indians Land Use,  Zoning and  
Development Plan ................................................................................................11-25 

Important Farmlands ..................................................................................................11-26 
Environmental Impacts.....................................................................................................11-26 

Analysis Methodology ................................................................................................11-26 
Significance Criteria ...................................................................................................11-26 

Application of Significance Criteria on the Alternatives....................................11-35 
Summary of Assumptions ..........................................................................................11-36 
Summary of Impact Assessment ...............................................................................11-36 
No Action Alternative..................................................................................................11-36 
Alternative 1 – Saline Habitat Complex I....................................................................11-41 
Alternative 2 – Saline Habitat Complex II...................................................................11-41 
Alternative 3 – Concentric Rings................................................................................11-41 
Alternative 4 – Concentric Lakes ...............................................................................11-46 
Alternative 5 – North Sea ...........................................................................................11-46 
Alternative 6 – North Sea Combined..........................................................................11-47 
Alternative 7 – Combined North and South Lakes .....................................................11-47 
Alternative 8 – South Sea Combined .........................................................................11-47 

Salton Sea Ecosystem xiii 2006 
Restoration Draft PEIR 



Table of Contents 

Next Steps..................................................................................................................11-48 
 
CHAPTER 12 POPULATION AND HOUSING .......................................................................12-1 

Study Area .........................................................................................................................12-1 
Regulatory Requirements ..................................................................................................12-1 
Historical Perspective.........................................................................................................12-1 
Data Sources .....................................................................................................................12-1 
Data Limitations .................................................................................................................12-1 
Existing Conditions.............................................................................................................12-2 

Population ....................................................................................................................12-2 
Housing ........................................................................................................................12-2 
Employment ...............................................................................................................12-13 

Environmental Impacts.....................................................................................................12-14 
Analysis Methodology ................................................................................................12-14 
Significance Criteria ...................................................................................................12-14 

Application of Significance Criteria...................................................................12-14 
Summary of Assumptions ..........................................................................................12-15 
Summary of Impact Assessment ...............................................................................12-15 
No Action Alternative..................................................................................................12-15 
Alternative 1 – Saline Habitat Complex I....................................................................12-22 
Alternative 2 – Saline Habitat Complex II...................................................................12-22 
Alternative 3 – Concentric Rings................................................................................12-23 
Alternative 4 – Concentric Lakes ...............................................................................12-23 
Alternative 5 – North Sea ...........................................................................................12-23 
Alternative 6 – North Sea Combined..........................................................................12-23 
Alternative 7 – Combined North and South Lakes .....................................................12-24 
Alternative 8 – South Sea Combined .........................................................................12-24 
Next Steps..................................................................................................................12-24 

 
CHAPTER 13 RECREATION..................................................................................................13-1 

Study Area .........................................................................................................................13-1 
Regulatory Requirements ..................................................................................................13-1 
Historical Perspective.........................................................................................................13-1 
Data Sources .....................................................................................................................13-2 
Data Limitations .................................................................................................................13-2 

Imperial County ............................................................................................................13-3 
Coachella Valley ..........................................................................................................13-3 
Salton Sea Shoreline ...................................................................................................13-3 

Salton Sea State Recreation Area .....................................................................13-4 
Sonny Bono Salton Sea National Wildlife Refuge..............................................13-4 
Imperial Wildlife Area .........................................................................................13-4 

Environmental Impacts.......................................................................................................13-7 
Analysis Methodology ..................................................................................................13-7 
Significance Criteria .....................................................................................................13-8 

Application of Significance Criteria...................................................................13-10 
Summary of Assumptions ..........................................................................................13-10 
Summary of Impact Assessment ...............................................................................13-10 
No Action Alternative..................................................................................................13-12 
Alternative 1 – Saline Habitat Complex I....................................................................13-12 
Alternative 2 – Saline Habitat Complex II...................................................................13-13 
Alternative 3 – Concentric Rings................................................................................13-13 

2006 xiv Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

Alternative 4 – Concentric Lakes ...............................................................................13-13 
Alternative 5 – North Salton Sea................................................................................13-14 
Alternative 6 – North Salton Sea Combined ..............................................................13-15 
Alternative 7 – Combined North and South Lakes .....................................................13-15 
Alternative 8 – South Salton Sea Combined..............................................................13-16 
Next Steps..................................................................................................................13-16 

 
CHAPTER 14 HAZARDS, HAZARDOUS WASTE, AND PUBLIC HEALTH .........................14-1 

Study Area .........................................................................................................................14-1 
Regulatory Requirements ..................................................................................................14-1 

Hazards and Hazardous Waste ...................................................................................14-1 
Public Health ................................................................................................................14-2 

Historical Perspective.........................................................................................................14-2 
Data Sources .....................................................................................................................14-2 
Data Limitations .................................................................................................................14-3 
Existing Conditions.............................................................................................................14-4 

Hazards and Hazardous Wastes and Materials ...........................................................14-4 
Salton Sea Test Base ........................................................................................14-4 
Other Sites .......................................................................................................14-15 

Public Health ..............................................................................................................14-15 
Noncancer Health Risks from Selenium Exposures through Fish and  

Waterfowl Consumption .............................................................................14-15 
Mosquito Vectors .............................................................................................14-17 
Air and Dust-Borne Diseases...........................................................................14-17 
Waterborne Bacteria and Pathogens ...............................................................14-18 
Gas Releases from Water Surface ..................................................................14-18 

Environmental Impacts.....................................................................................................14-18 
Analysis Methodology ................................................................................................14-18 
Significance Criteria ...................................................................................................14-19 

Application of Significance Criteria...................................................................14-20 
Summary of Assumptions ..........................................................................................14-21 
Summary of Impact Assessment ...............................................................................14-21 
No Action Alternative..................................................................................................14-21 

Hazardous Materials and Wastes ....................................................................14-21 
Public Health ....................................................................................................14-24 

Alternative 1 – Saline Habitat Complex I....................................................................14-24 
Alternative 2 – Saline Habitat Complex II...................................................................14-25 
Alternative 3 – Concentric Rings................................................................................14-25 
Alternative 4 – Concentric Lakes ...............................................................................14-25 
Alternative 5 – North Sea ...........................................................................................14-25 
Alternative 6 – North Sea Combined..........................................................................14-26 
Alternative 7 – Combined North and South Lakes .....................................................14-26 
Alternative 8 – South Sea Combined .........................................................................14-26 
Next Steps..................................................................................................................14-27 

 
CHAPTER 15 CULTURAL RESOURCES ..............................................................................15-1 

Study Area .........................................................................................................................15-1 
Regulatory Requirements ..................................................................................................15-1 
Historical Perspective.........................................................................................................15-1 

Prehistoric Background ................................................................................................15-1 
Ethnographic Background............................................................................................15-2 

Salton Sea Ecosystem xv 2006 
Restoration Draft PEIR 



Table of Contents 

Cahuilla ..............................................................................................................15-2 
Cupeño...............................................................................................................15-2 
Serrano ..............................................................................................................15-2 
Digueño (Ipai/Tipai/Kumeyaay [Kamia]).............................................................15-5 
Southern Pauite (Chemehuevi) ..........................................................................15-5 
Mohave, Halchidhoma, Quechan, and Cocopa .................................................15-5 

Historic Background .....................................................................................................15-5 
Data Sources .....................................................................................................................15-5 
Data Limitations .................................................................................................................15-6 
Existing Conditions.............................................................................................................15-6 

Cultural Resources Near the Salton Sea .....................................................................15-6 
Cultural Resources in Other Areas of Imperial  and Coachella Valleys .......................15-7 
Sacred Lands ...............................................................................................................15-7 

Environmental Impacts.......................................................................................................15-8 
Analysis Methodology ..................................................................................................15-8 
Significance Criteria .....................................................................................................15-8 

Application of Significance Criteria.....................................................................15-8 
Summary of Assumptions ............................................................................................15-9 
Summary of Impact Assessment .................................................................................15-9 
No Action Alternative....................................................................................................15-9 
Alternative 1 – Saline Habitat Complex I....................................................................15-11 
Alternative 2 – Saline Habitat Complex II...................................................................15-11 
Alternative 3 – Concentric Rings................................................................................15-12 
Alternative 4 – Concentric Lakes ...............................................................................15-12 
Alternative 5 – North Sea ...........................................................................................15-12 
Alternative 6 – North Sea Combined..........................................................................15-12 
Alternative 7 – Combined North and South Lakes .....................................................15-13 
Alternative 8 – South Sea Combined .........................................................................15-13 
Next Steps..................................................................................................................15-13 

 
CHAPTER 16 PALEONTOLOGICAL RESOURCES..............................................................16-1 

Study Area .........................................................................................................................16-1 
Regulatory Requirements ..................................................................................................16-1 
Historical Perspective.........................................................................................................16-1 
Data Sources .....................................................................................................................16-2 
Data Limitations .................................................................................................................16-2 
Existing Conditions.............................................................................................................16-2 

Paleontologic Sensitivity at the Salton Sea..................................................................16-3 
Stratigraphic Inventory of Relevant Geological Units ...................................................16-4 

Lacustrine Sediments of Lake Cahuilla..............................................................16-7 
Paleospring Deposits .........................................................................................16-7 
Undifferentiated Quaternary Alluvium and Eolian Sediments ............................16-7 
Brawley Formation and Ocotillo Conglomerate..................................................16-7 
Borrego Formation .............................................................................................16-8 
Palm Spring Group.............................................................................................16-8 
Imperial Group ...................................................................................................16-8 
Other Rocks .......................................................................................................16-8 
Special Factors Contributing to Paleontologic Sensitivity ..................................16-9 
Records Review .................................................................................................16-9 

Environmental Impacts.....................................................................................................16-10 
Analysis Methodology ................................................................................................16-10 

2006 xvi Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

Significance Criteria ...................................................................................................16-10 
Application of Significance Criteria...................................................................16-10 

Summary of Assumptions ..........................................................................................16-11 
Summary of Impact Assessment ...............................................................................16-11 
No Action Alternative..................................................................................................16-11 
Alternative 1 – Saline Habitat Complex I....................................................................16-13 
Alternative 2 – Saline Habitat Complex II...................................................................16-13 
Alternative 3 – Concentric Rings................................................................................16-13 
Alternative 4 – Concentric Lakes ...............................................................................16-14 
Alternative 5 – North Sea ...........................................................................................16-14 
Alternative 6 – North Sea Combined..........................................................................16-14 
Alternative 7 – Combined North and South Lakes .....................................................16-14 
Alternative 8 – South Sea Combined .........................................................................16-15 
Next Steps..................................................................................................................16-15 

 
CHAPTER 17 NOISE ..............................................................................................................17-1 

Study Area .........................................................................................................................17-2 
Regulatory Requirements ..................................................................................................17-2 

Imperial County Noise Standards ................................................................................17-2 
Sensitive Receptors ...........................................................................................17-2 
Construction Noise.............................................................................................17-2 
Operation Noise .................................................................................................17-3 

Riverside County Noise Standards ..............................................................................17-5 
Sensitive Receptors ...........................................................................................17-5 
Construction Noise.............................................................................................17-5 
Operation Noise .................................................................................................17-6 
Vibration .............................................................................................................17-6 

Historical Perspective.........................................................................................................17-6 
Data Sources .....................................................................................................................17-6 
Data Limitations .................................................................................................................17-6 
Existing Conditions.............................................................................................................17-6 

Noise Sources..............................................................................................................17-7 
Sensitive Receptors .....................................................................................................17-9 

Environmental Impacts.......................................................................................................17-9 
Analysis Methodology ..................................................................................................17-9 
Significance Criteria .....................................................................................................17-9 

Application of Significance Criteria.....................................................................17-9 
Summary of Assumptions ............................................................................................17-9 
Summary of Impact Assessment ...............................................................................17-11 
No Action Alternative..................................................................................................17-14 
Alternative 1 – Saline Habitat Complex I....................................................................17-14 
Alternative 2 – Saline Habitat Complex II...................................................................17-14 
Alternative 3 – Concentric Rings................................................................................17-15 
Alternative 4 – Concentric Lakes ...............................................................................17-15 
Alternative 5 – North Sea ...........................................................................................17-15 
Alternative 6 – North Sea Combined..........................................................................17-15 
Alternative 7 – Combined North and South Lakes .....................................................17-16 
Alternative 8 – South Sea Combined .........................................................................17-16 
Next Steps..................................................................................................................17-16 

 

Salton Sea Ecosystem xvii 2006 
Restoration Draft PEIR 



Table of Contents 

CHAPTER 18  AESTHETIC AND VISUAL RESOURCES .....................................................18-1 
Study Area .........................................................................................................................18-1 
Regulatory Requirements ..................................................................................................18-1 

State Scenic Highway Program ...................................................................................18-1 
County of Imperial General Plan ..................................................................................18-1 
County of Riverside General Plan................................................................................18-2 

Historical Perspective.........................................................................................................18-2 
Data Sources .....................................................................................................................18-2 
Data Limitations .................................................................................................................18-2 
EXISTING Conditions ........................................................................................................18-2 

Visual Resources .........................................................................................................18-3 
North Shore Subarea .........................................................................................18-3 
West Shore Subarea..........................................................................................18-3 
South Shore Subarea.........................................................................................18-4 
East Shore Subarea...........................................................................................18-4 

Environmental Impacts.......................................................................................................18-4 
Analysis Methodology ..................................................................................................18-4 

Open Water......................................................................................................18-31 
Visible Structures .............................................................................................18-31 
Related Aspects of Visual Character ...............................................................18-31 

Significance Criteria ...................................................................................................18-31 
Application of Significance Criteria...................................................................18-31 

Summary of Assumptions ..........................................................................................18-32 
Summary of Impact Assessment ...............................................................................18-32 
No Action Alternative..................................................................................................18-32 
Alternative 1 – Saline Habitat Complex I....................................................................18-35 
Alternative 2 – Saline Habitat Complex II...................................................................18-36 
Alternative 3 – Concentric Rings................................................................................18-36 
Alternative 4 – Concentric Lakes ...............................................................................18-36 
Alternative 5 – North Sea ...........................................................................................18-47 
Alternative 6 – North Sea Combined..........................................................................18-47 
Alternative 7 – Combined North and South Lakes .....................................................18-47 
Alternative 8 – South Sea Combined .........................................................................18-48 

Next Steps........................................................................................................................18-48 
 
CHAPTER 19 PUBLIC SERVICES AND UTILITIES ..............................................................19-1 

Study Area .........................................................................................................................19-1 
Regulatory Requirements ..................................................................................................19-1 
Historical Perspective.........................................................................................................19-1 
Data Sources .....................................................................................................................19-1 
Data Limitations .................................................................................................................19-1 
Existing Conditions.............................................................................................................19-2 

Police Protection ..........................................................................................................19-2 
Fire Protection..............................................................................................................19-2 
Emergency Services ....................................................................................................19-2 
Schools ........................................................................................................................19-3 
Libraries .......................................................................................................................19-3 
Water Supply and Treatment .......................................................................................19-4 
Wastewater ..................................................................................................................19-5 
Stormwater and Flood Management............................................................................19-6 
Telephone ....................................................................................................................19-7 

2006 xviii Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

Natural Gas ..................................................................................................................19-7 
Solid Waste ..................................................................................................................19-7 

Environmental Impacts.......................................................................................................19-9 
Analysis Methodology ..................................................................................................19-9 
Significance Criteria .....................................................................................................19-9 

Application of Significance Criteria.....................................................................19-9 
Summary of Assumptions ..........................................................................................19-10 
Summary of Impact Assessment ...............................................................................19-10 
No Action Alternative..................................................................................................19-10 
Alternative 1 – Saline Habitat Complex I....................................................................19-12 
Alternative 2 – Saline Habitat Complex II...................................................................19-12 
Alternative 3 – Concentric Rings................................................................................19-12 
Alternative 4 – Concentric Lakes ...............................................................................19-13 
Alternative 5 – North Sea ...........................................................................................19-13 
Alternative 6 – North Sea Combined..........................................................................19-13 
Alternative 7 – Combined North and South Lakes .....................................................19-13 
Alternative 8 – South Sea Combined .........................................................................19-14 
Next Steps..................................................................................................................19-14 

 
CHAPTER 20 TRANSPORTATION AND TRAFFIC...............................................................20-1 

Study Area .........................................................................................................................20-1 
Regulatory Requirements ..................................................................................................20-1 
Historical Perspective.........................................................................................................20-1 
Data Sources .....................................................................................................................20-1 
Data Limitations .................................................................................................................20-1 
Existing Conditions.............................................................................................................20-1 

Roadways ....................................................................................................................20-2 
Railroads ......................................................................................................................20-5 
Airports.........................................................................................................................20-5 

Environmental Impacts.......................................................................................................20-7 
Analysis Methodology ..................................................................................................20-7 
Significance Criteria .....................................................................................................20-8 

Application of Significance Criteria.....................................................................20-8 
Summary of Assumptions ............................................................................................20-9 
Summary of Impact Assessment .................................................................................20-9 
No Action Alternative....................................................................................................20-9 
Alternative 1 – Saline Habitat Complex I....................................................................20-19 
Alternative 2 – Saline Habitat Complex II...................................................................20-19 
Alternative 3 – Concentric Rings................................................................................20-19 
Alternative 4 – Concentric Lakes ...............................................................................20-20 
Alternative 5 – North Sea ...........................................................................................20-20 
Alternative 6 – North Sea Combined..........................................................................20-20 
Alternative 7 – Combined North and South Lakes .....................................................20-21 
Alternative 8 – South Sea Combined .........................................................................20-21 

Next Steps........................................................................................................................20-21 
 
CHAPTER 21 POWER PRODUCTION AND ENERGY..........................................................21-1 

Study Area .........................................................................................................................21-1 
Regulatory Requirements ..................................................................................................21-1 
Historical Perspective.........................................................................................................21-1 
Data Sources .....................................................................................................................21-1 

Salton Sea Ecosystem xix 2006 
Restoration Draft PEIR 



Table of Contents 

Data Limitations .................................................................................................................21-1 
Existing Conditions.............................................................................................................21-2 

Electricity Providers......................................................................................................21-2 
Imperial Irrigation District ...................................................................................21-2 
Southern California Edison ................................................................................21-5 
San Diego Gas & Electric...................................................................................21-5 
Geothermal Power .............................................................................................21-6 

California ......................................................................................................................21-9 
Generating Capacity in Mexico ....................................................................................... 10 

Environmental Impacts.....................................................................................................21-10 
Analysis Methodology ................................................................................................21-10 
Significance Criteria ...................................................................................................21-10 

Application of Significance Criteria...................................................................21-11 
Summary of Assumptions ..........................................................................................21-11 
Summary of Impact Assessment ...............................................................................21-11 
No Action Alternative..................................................................................................21-11 
Alternative 1 – Saline Habitat Complex I....................................................................21-15 
Alternative 2 – Saline Habitat Complex II...................................................................21-15 
Alternative 3 – Concentric Rings................................................................................21-16 
Alternative 4 – Concentric Lakes ...............................................................................21-16 
Alternative 5 – North Sea ...........................................................................................21-16 
Alternative 6 – North Sea Combined..........................................................................21-17 
Alternative 7 – Combined North and South Lakes .....................................................21-17 
Alternative 8 – South Sea Combined .........................................................................21-17 
Next Steps..................................................................................................................21-18 

 
CHAPTER 22 ECONOMIC AND SOCIAL EFFECTS .............................................................22-1 

Study Area .........................................................................................................................22-1 
Regulatory Requirements ..................................................................................................22-1 
Historical Perspective.........................................................................................................22-1 
Data Sources .....................................................................................................................22-2 
Data Limitations .................................................................................................................22-2 
Existing Conditions.............................................................................................................22-2 
Environmental Impacts.......................................................................................................22-2 

Analysis Methodology ..................................................................................................22-2 
Significance Criteria .....................................................................................................22-3 
Summary of Assumptions ............................................................................................22-3 
Summary of Impact Assessment .................................................................................22-3 
No Action Alternative....................................................................................................22-4 
Alternative 1 – Saline Habitat Complex I......................................................................22-9 
Alternative 2 – Saline Habitat Complex II...................................................................22-10 
Alternative 3 – Concentric Rings................................................................................22-10 
Alternative 4 – Concentric Lakes ...............................................................................22-11 
Alternative 5 – North Sea ...........................................................................................22-11 
Alternative 6 – North Sea Combined..........................................................................22-12 
Alternative 7 – Combined North and South Lakes .....................................................22-12 
Alternative 8 – South Sea Combined .........................................................................22-13 
Next Steps..................................................................................................................22-13 

 
CHAPTER 23 CUMULATIVE IMPACTS.................................................................................23-1 

CEQA Requirements..........................................................................................................23-1 

2006 xx Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

Cumulative Impact Analysis Methodology .........................................................................23-1 
Analysis Of Cumulative Impacts ........................................................................................23-3 

Description of Cumulative Projects ..............................................................................23-3 
All-American Canal Lining Project......................................................................23-3 
Coachella Valley Multiple Species Habitat Conservation Plan...........................23-3 
Colorado River Aqueduct Desalination and Salton Sea Water Supply Project ..23-4 
Desert Southwest Transmission Line.................................................................23-5 
Drop 2 Reservoir Project, Lower Colorado River Water Storage Project...........23-5 
Green Path Project—Imperial Irrigation District, Los Angeles Department of  

Water and Power, and Citizen’s Energy.......................................................23-6 
Metropolitan Water District of Southern California’s New and Alamo Rivers  

Water Right Applications ..............................................................................23-6 
New and Alamo River, Reconnaissance Inventory of Wetland and  

Sedimentation Basin Sites............................................................................23-7 
Salton Sea Restoration Project-Federal Feasibility Study..................................23-8 
Salton Sea Shallow Water Habitat Pilot Project .................................................23-8 
Salton Sea Unit 6, CE Obsidian Energy LLC .....................................................23-9 
Southwest Transmission Expansion Plan ..........................................................23-9 
Torres Martinez Water Quality Wetland Project ...............................................23-10 
Total Maximum Daily Load Implementation .....................................................23-10 
Vertical Tube Evaporator Geothermal Desalination Demonstration Project ....23-11 

Cumulative Impacts by Resource Area......................................................................23-11 
Surface Water ..................................................................................................23-11 
Surface Water Quality ......................................................................................23-12 
Groundwater ....................................................................................................23-12 
Biological Resources........................................................................................23-12 
Geology, Soils, Faults, Seismicity, and Mineral Resources .............................23-13 
Climate and Air Quality ....................................................................................23-14 
Land Use..........................................................................................................23-14 
Population and Housing ...................................................................................23-15 
Recreation........................................................................................................23-15 
Hazards, Hazardous Waste, and Public Health ...............................................23-15 
Cultural Resources...........................................................................................23-15 
Paleontological Resources...............................................................................23-16 
Noise ................................................................................................................23-16 
Aesthetic and Visual Resources ......................................................................23-16 
Public Services and Utilities .............................................................................23-16 
Transportation and Traffic ................................................................................23-16 
Power Production and Energy .........................................................................23-17 

 
CHAPTER 24 GROWTH INDUCING IMPACTS .....................................................................24-1 

CEQA guidelines related to Growth Inducing Impacts .......................................................24-1 
Population Growth Projections...........................................................................................24-1 
Methods Used for Analysis of Growth Inducing Impacts....................................................24-2 

Construction and Operations and Maintenance Effects...............................................24-2 
Land Use Changes Effects ..........................................................................................24-2 
Improved Ecological, Water Quality, and Air Quality Effects........................................24-3 

Analysis of Growth inducing Impacts .................................................................................24-3 
Criteria: Foster Economic or Population Growth or  the Construction of Additional 

Housing ..................................................................................................................24-3 
No Action Alternative..........................................................................................24-3 

Salton Sea Ecosystem xxi 2006 
Restoration Draft PEIR 



Table of Contents 

Alternatives 1 through 8 .....................................................................................24-4 
Criteria: Remove Obstacles to Population Growth.......................................................24-5 

No Action Alternative..........................................................................................24-5 
Alternatives 1 through 8 .....................................................................................24-5 

Criteria: Require the Construction of Additional Community Service Facilities that  
Could Cause Significant Environmental Effects .....................................................24-6 

No Action Alternative..........................................................................................24-6 
Alternatives 1 through 8 .....................................................................................24-6 

Criteria: Encourage and Facilitate Other Activities that  Would Significantly Affect the 
Environment ...........................................................................................................24-6 

No Action Alternative..........................................................................................24-6 
Alternatives 1 through 8 .....................................................................................24-6 

 
CHAPTER 25 PERMITS AND APPROVALS .........................................................................25-1 
 
CHAPTER 26 PUBLIC INVOLVEMENT, CONSULTATION, AND COORDINATION............26-1 

Role of Public Involvement in the Programmatic Environmental impact Report ................26-1 
Scoping ........................................................................................................................26-1 
Preparation of the Draft Programmatic Environmental Impact Report .........................26-2 
Public Review of the Draft Programmatic Environmental  Impact Report ....................26-3 
Preparation of the Final Programmatic Environmental Impact Report .........................26-3 

Consultation and Coordination...........................................................................................26-3 
Tribal Consultation and Coordination...........................................................................26-4 

Approach and Tools ...........................................................................................................26-4 
Approach......................................................................................................................26-4 
Tools ............................................................................................................................26-5 

Public Involvement Challenges ..........................................................................................26-5 
Outreach Meetings.............................................................................................................26-6 

Advisory Committee Meetings .....................................................................................26-6 
Working Group and Technical Committee Meetings....................................................26-8 
Public Outreach Meetings ............................................................................................26-8 

 
CHAPTER 27 LIST OF PREPARERS ....................................................................................27-1 
 
CHAPTER 28 BIBLIOGRAPHY ..............................................................................................28-1 
 
CHAPTER 29 ACRONYMS, GLOSSARY OF TERMS, AND LIST OF COMMON AND 

SCIENTIFIC NAMES .....................................................................................................29-1 
Acronyms ...........................................................................................................................29-1 
Glossary of Terms..............................................................................................................29-6 
List Of Common and Scientific Names for Species in the Programmatic  

Environmental Impact Report.....................................................................................29-15 
 

List of Appendices 

Item 
A Salton Sea Ecosystem Restoration Legislation and Excerpts from the Fish and Game 

Code and Water Code 

2006 xxii Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

B Notice Of Preparation, Erratum to the Notice Of Preparation, Summary of Scoping 
Meeting Comments, and Responses to Notice of Preparation 

C  Description of the Habitat-Based Bird Model 
D Water Quality Modeling Methodology and Results 
E Climate and Air Quality Impact Assessment 
F Ecological Risk Assessment 
G Screening-Level Human Heath Risk Assessment of Selenium Exposures from 

Consumption of Fish and Waterfowl from the Salton Sea 
H  Ecosystem Restoration Study 
I  Alternative-Specific Materials Provided by the Imperial Group and the Salton Sea Authority 

 

List of Tables 

Item Page 
1-1 Study Area .....................................................................................................................1-5 
 
2-1   Required Imported Water from Colorado River to Maintain a Whole Sea......................2-8 
2-2   Results of the Application of Broad Screening Criteria to Range of Concepts.............2-15 
2-3  Results of the Application of Screening Criteria to Range of Configurations ...............2-27 
 
3-1  Assumptions in the Alternatives and Related Needs for Further Evaluation..................3-3 
3-2 Comparison of Infrastructure Features in Alternatives.................................................3-51 
3-3 Comparison of Alternatives Description by Phase .......................................................3-53 
3-4 Estimated Costs for Air Quality Management and Pupfish Channels for the No  

Action Alternative-CEQA Conditions and No Action Alternative-Variability  
Conditions (in million dollars) .......................................................................................3-58 

3-5 Estimated Costs for Alternative 1 (in million dollars) ....................................................3-64 
3-6 Estimated Costs for Alternative 2 (in million dollars) ....................................................3-66 
3-7 Estimated Costs for Alternative 3 (in million dollars) ....................................................3-68 
3-8 Estimated Costs for Alternative 4 (in million dollars) ....................................................3-70 
3-9 Estimated Costs for Alternative 5 (in million dollars) ....................................................3-72 
3-10 Estimated Costs for Alternative 6 (in million dollars) ....................................................3-74 
3-11 Estimated Costs for Alternative 7 (in million dollars) ....................................................3-77 
3-12 Estimated Costs for Alternative 8 (in million dollars) ....................................................3-79 
3-13 Schedule for Delivery of Potential Transfer Water under the Quantification  

Settlement Agreement .................................................................................................3-80 
3-14 Comparison of Brine Sink Characteristics with Water Transfers under the  

Quantification Settlement Agreement ..........................................................................3-81 
3-15 Summary of Impacts and Benefits ...............................................................................3-86 
 
4-1 Summary of Previous Studies and Investigations..........................................................4-2 
4-2 Related Projects.............................................................................................................4-8 
 
5-1 Water Rights Allocated in the Vicinity of the Salton Sea................................................5-2 
5-2 Relative Contribution of Inflow Sources to the Salton Sea (1950 to 2002) ..................5-18 
5-3 Summary of Assumptions for Surface Water Resources.............................................5-22 
5-4 Summary of Benefit and Impact Assessments to Surface Water Resources ..............5-23 
5-5 Surface Water Conditions for No Action Alternative ....................................................5-34 

Salton Sea Ecosystem xxiii 2006 
Restoration Draft PEIR 



Table of Contents 

5-6  Surface Water Conditions for Alternative 1 ..................................................................5-42 
5-7  Surface Water Conditions for Alternative 2 ..................................................................5-49 
5-8  Surface Water Conditions for Alternative 3 ..................................................................5-50 
5-9  Surface Water Conditions for Alternative 4 ..................................................................5-50 
5-10  Surface Water Conditions for Alternative 5 ..................................................................5-53 
5-11 Surface Water Conditions for Alternative 6 ..................................................................5-54 
5-12 Surface Water Conditions for Alternative 7 ..................................................................5-63 
5-13 Surface Water Conditions for Alternative 8 ..................................................................5-64 
 
6-1 Impaired Water Bodies within Salton Sea Watershed....................................................6-2 
6-2 Designated Beneficial Uses for Surface Water in the Salton Sea..................................6-5 
6-3 Seasonal Nutrient Concentrations in the Salton Sea and Tributaries ..........................6-23 
6-4 Summary of Assumptions for Water Quality Analysis ..................................................6-28 
6-5 Summary of Benefit and Impact Assessments to Surface Water Quality ....................6-29 
 
7-1 Summary of Assumptions for Groundwater Resources .................................................7-8 
7-2 Summary of Benefit and Impact Assessments to Groundwater Resources...................7-9 
 
8-1 Special Status Species ..................................................................................................8-6 
8-2 Primary Vegetation and Acreage of Adjacent Wetlands ..............................................8-13 
8-3 Summary of Assumptions for Biological Resources ....................................................8-18 
8-4 Summary of Benefit and Impact Assessments to Biological Resources......................8-24 
8-5 Salton Sea Changes under the No Action Alternative-CEQA Conditions ....................8-38 
8-6 Salton Sea Changes under the No Action Alternative-Variability Conditions...............8-38 
8-7 Summary of Selenium Risk (Hazard Quotient [HQ]) based on High Toxicity  

Reference Values (from Appendix F) ...........................................................................8-42 
8-8 Summary of Selenium Risk as Area-Weighted Hazard Index (HI) and Risk  

Categories based on Low Toxicity Reference Values (from Appendix F) ....................8-45 
8-9 Summary of Habitats/Components for Alternative 1 - Saline Habitat Complex I .........8-46 
8-10 Change in Projected Habitat Capacity (2078) under Alternative 1 Relative to  

Existing Conditions and No Action Alternative .............................................................8-47 
8-11 Summary of Habitats/Components for Alternative 2 ....................................................8-50 
8-12 Change in Projected Habitat Capacity (2078) under Alternative 2 Relative to  

Existing Conditions and No Action Alternative .............................................................8-51 
8-13 Summary of Habitats/Components for Alternative 3 ....................................................8-53 
8-14 Change in Projected Habitat Capacity (2078) under Alternative 3 Relative to  

Existing Conditions and No Action Alternative .............................................................8-54 
8-15 Summary of Habitats/Components for Alternative 4 ...................................................8-56 
8-16 Change in Projected Habitat Capacity (2078) under Alternative 4 Relative to  

Existing Conditions and No Action Alternative .............................................................8-58 
8-17 Summary of Habitats/Components for Alternative 5 ...................................................8-59 
8-18 Change in Projected Habitat Capacity (2078) under Alternative 5 Relative to  

Existing Conditions and No Action Alternative .............................................................8-61 
8-19 Summary of Habitats/Components for Alternative 6 ...................................................8-63 
8-20 Change in Projected Habitat Capacity (2078) under Alternative 6 Relative to  

Existing Conditions and No Action Alternative .............................................................8-64 
8-21 Summary of Habitats/Components for Alternative 7 ...................................................8-66 
8-22 Change in Projected Habitat Capacity (2078) under Alternative 7 Relative to  

Existing Conditions and No Action Alternative .............................................................8-67 
8-23 Summary of Habitats/Components for Alternative 8 ...................................................8-69 

2006 xxiv Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

8-24 Change in Projected Habitat Capacity (2078) under Alternative 8 Relative to  
Existing Conditions and No Action Alternative .............................................................8-70 

8-25 Change in Projected Habitat Capacity (by 2078) Relative to Historic Abundance -  
All Seasons ..................................................................................................................8-74 

 
9-1 Geologic Time Scale ......................................................................................................9-4 
9-2 Division of Safety of Dams Consequence-Hazard Matrix ............................................9-19 
9-3 Deterministic Seismic Hazard Peak Ground Accelerations for a Magnitude 7.8 

Earthquake on the Southern San Andreus Fault ........................................................9-20 
9-4 Probablistic Seismic Hazard Peak Ground Accelerations for about a 475-year  

Return Period ...............................................................................................................9-20 
9-5 Comparison of Peak Ground Accelerations .................................................................9-21 
9-6 Summary of Assumptions for Geology, Soils, Faults, Seismicity, and  

Mineral Resources .......................................................................................................9-22 
9-7 Summary of Benefit and Impact Assessments to Geology, Soils, Faults, Seismicity,  

and Mineral Resources ................................................................................................9-25 
 
10-1 National and California Ambient Air Quality Standards................................................10-2 
10-2 Meteorological Data for the Imperial /Coachella Valley Region (2005)........................10-8 
10-3 Ozone Data Summary for Monitoring Stations in Imperial and Riverside  

Counties, 1998-2005..................................................................................................10-17 
10-4 PM10 Data Summary for Monitoring Stations in Imperial and Riverside  

Counties, 1998-2005..................................................................................................10-18 
10-5 Ambient SO2, NO2, and CO Concentrations in Imperial and Riverside  

Counties, 1998-2005..................................................................................................10-19 
10-6 Federal and California Air Quality Attainment Status Designations by County  

and Area.....................................................................................................................10-20 
10-7 Estimated 2005 Regional Emissions Inventory Annual Average Daily Emissions  

Rates for All Sources in the Air Basin (tons/day) .......................................................10-22 
10-8 Estimated 2005 Annual Average Daily PM10 Emissions in the Salton Sea Air  

Basin (tons/day) .........................................................................................................10-23 
10-9 2004 California Air Toxics Inventory ..........................................................................10-24 
10-10 Construction Emissions Thresholds of Significance for the Portion of the Salton  

Sea Air Basin within the South Coast Air Quality Management District  
(Riverside County, Coachella Valley).........................................................................10-32 

10-11 Operational Significance Thresholds for the Riverside County Portion of the  
Salton Sea Air Basin ..................................................................................................10-33 

10-12 Most Stringent Ambient Air Quality Standard and Allowable Change  
in Concentration .........................................................................................................10-33 

10-13 Local Significance Thresholds for the ICAPCD..........................................................10-34 
10-14 Summary of Assumptions for Climate and Air Quality ...............................................10-36 
10-15 Summary of Benefit and Impact Assessments to Climate and Air Quality.................10-39 
 
11-1 Definitions for Important Farmland Categories in Imperial and Riverside Counties.....11-1 
11-2 Distribution of Important Farmlands and Prime Farmlands in 2004...........................11-26 
11-3 Summary of Assumptions for Land Use.....................................................................11-36 
11-4 Summary of Benefit and Impact Assessments to Land Use ......................................11-37 
11-5 Distance to and Extent of Open Water from Shoreline ..............................................11-42 
 
12-1 Population by County and Community (1980-2004) ....................................................12-3 
12-2 Selected Population Characteristics, Counties and Communities (2000) ....................12-4 

Salton Sea Ecosystem xxv 2006 
Restoration Draft PEIR 



Table of Contents 

12-3 Imperial County and Communities, Housing Occupancy and Tenure  
Characteristics (2000) ..................................................................................................12-5 

12-4 Imperial County and Communities, Housing Types (2000)..........................................12-7 
12-5 Riverside County and Communities, Housing Occupancy and Tenure  

Characteristics (2000) ..................................................................................................12-8 
12-6 Riverside County and Communities, Housing Types (2000)........................................12-9 
12-7 Cabazon Indian Reservation and Torres Martinez Indian Reservation, Housing  

Occupancy and Tenure Characteristics (2000)..........................................................12-10 
12-8 Cabazon Indian Reservation and Torres Martinez Indian Reservation,  

Housing Types (2000)................................................................................................12-11 
12-9 Authorized Housing Unit Building Permits by County and Community (1990-2004)..12-12 
12-10 Employment Distribution in Imperial County (2000-2005)..........................................12-13 
12-11 Employment Distribution in Riverside-San Bernardino-Ontario Metropolitan  

Statistical Area (2000-2005).......................................................................................12-14 
12-12 Summary of Assumptions for Population and Housing..............................................12-15 
12-13 Summary of Benefit and Impact Assessments to Population and Housing ...............12-16 
12-14 Imperial County Population Projections (2000-2050).................................................12-17 
12-15 Riverside County Population Projections (2000-2050)...............................................12-18 
12-16 Housing Projections for Counties and Cities (2000-2030) .........................................12-19 
12-17 Non-Farm Employment Projections for Imperial County (2002-2012) .......................12-20 
12-18 Non-Farm Employment Projections for Riverside County (2002-2012) .....................12-20 
12-19 Construction Sector Employment Projections in Imperial and Riverside Counties ....12-21 
12-20 Construction Worker Projections in Imperial and Riverside Counties ........................12-22 
 
13-1 Salton Sea State Recreation Area Visitation Data from 1995 to 2005.........................13-2 
13-2 Imperial Wildlife Area - Wister Unit - Public Use Profile for 1990 to 2000....................13-7 
13-3 Results of the Recreation and Economics Opportunities Survey.................................13-8 
13-4 Recreational Opportunities by Components Considered in the Alternatives................13-9 
13-5 Summary of Assumptions for Recreational Opportunities..........................................13-10 
13-6 Summary of Benefit and Impact Assessments to Recreational Opportunities ...........13-11 
 
14-1 Online Databases Used to Search for Hazardous Materials Records .........................14-3 
14-2 Description of Potentially Hazardous Waste Sites Identified from Database Search...14-7 
14-3 Comparisons of Estimated Safe Fish Consumption Rates and Advisories for the  

Salton Sea Based on Selenium Concentrations in Fish Tissues ...............................14-16 
14-4 Summary of Assumptions for Hazards, Hazardous Materials, and Public  

Health Issues .............................................................................................................14-21 
14-5 Summary of Benefit and Impact Assessments to the Hazards, Hazardous  

Materials, and Public Health Issues ...........................................................................14-22 
 
15-1 Summary of Assumptions for Cultural Resources........................................................15-9 
15-2 Summary of Benefit and Impact Assessments to Cultural Resources .......................15-10 
 
16-1 Generalized Sedimentary Units Mapped in the Study Area by Jennings (1967)  

and Rogers (1965) and the Assigned Paleontological Sensitivity ................................16-4 
16-2 Summary of Assumptions for Paleontological Resources Impact Assessment .........16-11 
16-3 Summary of Benefit and Impact Assessments to Paleontological Resources ...........16-12 
 
17-1 Typical Sound Levels Measured in the Environment and Industry ..............................17-1 
17-2 Construction Noise Standards, County of Imperial ......................................................17-3 
17-3 Imperial County Noise/Land Use Compatibility Guidelines..........................................17-4 

2006 xxvi Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

17-4 Operation Noise Standards, County of Imperial...........................................................17-5 
17-5 Noise Levels at Selected Locations along Key Roadways ..........................................17-7 
17-6 Existing Railroad Noise Levels.....................................................................................17-8 
17-7 Summary of Assumptions for Noise...........................................................................17-10 
17-8 Noise Levels and Abatement Potential of Construction Equipment Noise.................17-10 
17-9 Construction Noise Impacts and Attenuation of a Noise Source of 78 to 88 dBAs....17-11 
17-10 Summary of Benefit and Impact Assessments to Noise ............................................17-12 
 
18-1 Summary of Assumptions for Visual Resources ........................................................18-32 
18-2 Summary of Benefit and Impact Assessments to Visual Resources..........................18-33 
18-3 Distance to and Extent of Open Water from Shoreline ..............................................18-41 
 
19-1 Selected Characteristics of School Districts near the Salton Sea  

(School Year 2003-2004) .............................................................................................19-3 
19-2 Treated Water Systems in the Study Area...................................................................19-4 
19-3 Wastewater Treatment Facilities in the Study Area .....................................................19-5 
19-4 Solid Waste Landfills in the Study Area .......................................................................19-7 
19-5 Summary of Assumptions for Public Services and Utilities........................................19-10 
19-6 Summary of Benefit and Impact Assessments to Public Services and Utilities .........19-11 
 
20-1 Level of Service Definitions..........................................................................................20-2 
20-2 Recent Traffic Volumes and Level of Service on Key Roadways near the  

Salton Sea ...................................................................................................................20-5 
20-3 Public Airports near the Salton Sea .............................................................................20-7 
20-4 Summary of Assumptions for Transportation and Traffic .............................................20-9 
20-5 Summary of Benefit and Impact Assessments to Transportation and Traffic ............20-10 
20-6 Comparison of Projected Peak Traffic Volumes in Peak Direction and Level of  

Service C on Key Roadways in 2020.........................................................................20-12 
20-7 Comparison of Projected Peak Traffic Volumes in Peak Direction and Level of  

Service C on Key Roadways in 2078.........................................................................20-15 
 
21-1 Historical Electrical Energy Delivered by Imperial Irrigation District.............................21-2 
21-2 Historical Electrical Energy Delivered by Southern California Edison..........................21-5 
21-3 Historical Electrical Energy Delivered by San Diego Gas & Electric ............................21-6 
21-4 Net Power Production for Existing Salton Sea Known Geothermal Resource Area ....21-9 
21-5 Historical Electricity Consumption in California............................................................21-9 
21-6 Summary of Assumptions for Power Production and Energy Resources ..................21-11 
21-7 Summary of Benefit and Impact Assessments to Power Production and Energy 

Resources ..................................................................................................................21-12 
21-8 Projected Electricity Consumption without the No Action Alternative Facilities .........21-14 
21-9 Potential Electrical Power Demands for Components in the Alternatives ..................21-14 
21-10 Power Demands fro Operation of the Alternatives.....................................................21-15 
 
22-1 Summary of Assumptions for Economic and Social Effects.........................................22-3 
22-2 Imperial County Population Projections (2000-2050)...................................................22-5 
22-3 Riverside County Population Projections (2000-2050).................................................22-6 
22-4 Non-Farm Employment Projections for Imperial County (2002-2012) .........................22-7 
22-5 Non-Farm Employment Projections for Riverside County (2002-2012) .......................22-7 
22-6 Comparison of Characteristics that Could Affect Environmental Justice .....................22-8 
 
23-1 Related Projects...........................................................................................................23-2 

Salton Sea Ecosystem xxvii 2006 
Restoration Draft PEIR 



Table of Contents 

 
24-1 Population Projections for Imperial and Riverside Counties ........................................24-1 
24-2 Projected Work Force during Peak Construction Year by Alternative..........................24-4 
24-3 Projected Work Force during Operations and Maintenance by Alternative..................24-4 
 
25-1 Permits and Approvals Required ................................................................................25-1 
 
26-1 PEIR Scoping Meeting Locations and Dates ...............................................................26-2 
26-2 Advisory Committee Meetings Dates and Primary Topics Addressed.........................26-7 
26-3 Working Group Meetings Dates and Primary Topics Addressed.................................26-9 
26-4 Public Outreach Meeting Locations and Dates by Set ...............................................26-11 
 

List of Figures 

Item Page 
1-1  Salton Sea Advisory Committee Members ..................................................................1-15 
 
3-1  Estimated Construction Schedule for Alternatives 1 through 8 ......................................3-7 
3-2A  Phase 1 (2020) No Action Alternative-CEQA Conditions.............................................3-11 
3-2B  Phase 2 (2030) No Action Alternative-CEQA Conditions.............................................3-11 
3-2C  Phase 1 (2040) No Action Alternative-CEQA Conditions.............................................3-13 
3-2D  Phase 1 (2078) No Action Alternative-CEQA Conditions.............................................3-13 
3-3A  Phase 1 (2020) No Action Alternative-Variability Conditions .......................................3-15 
3-3B  Phase 2 (2030) No Action Alternative-Variability Conditions .......................................3-15 
3-3C  Phase 1 (2040) No Action Alternative-Variability Conditions .......................................3-17 
3-3D  Phase 1 (2078) No Action Alternative-Variability Conditions .......................................3-17 
3-4A  Phase 1 (2020) Alternative 1 - Saline Habitat Complex I .............................................3-19 
3-4B  Phase 2 (2030) Alternative 1 - Saline Habitat Complex I .............................................3-19 
3-4C  Phase 1 (2040) Alternative 1 - Saline Habitat Complex I .............................................3-21 
3-4D  Phase 1 (2078) Alternative 1 - Saline Habitat Complex I .............................................3-21 
3-5A  Phase 1 (2020) Alternative 2 - Saline Habitat Complex II ............................................3-23 
3-5B  Phase 2 (2030) Alternative 2 - Saline Habitat Complex II ............................................3-23 
3-5C  Phase 1 (2040) Alternative 2 - Saline Habitat Complex II ............................................3-25 
3-5D  Phase 1 (2078) Alternative 2 - Saline Habitat Complex II ............................................3-25 
3-6A  Phase 1 (2020) Alternative 3 - Concentric Rings .........................................................3-27 
3-6B  Phase 2 (2030) Alternative 3 - Concentric Rings .........................................................3-27 
3-6C  Phase 1 (2040) Alternative 3 - Concentric Rings .........................................................3-29 
3-6D  Phase 1 (2078) Alternative 3 - Concentric Rings .........................................................3-29 
3-7A  Phase 1 (2020) Alternative 4 - Concentric Lakes.........................................................3-31 
3-7B  Phase 2 (2030) Alternative 4 - Concentric Lakes.........................................................3-31 
3-7C  Phase 1 (2040) Alternative 4 - Concentric Lakes.........................................................3-33 
3-7D  Phase 1 (2078) Alternative 4 - Concentric Lakes.........................................................3-33 
3-8A  Phase 1 (2020) Alternative 5 - North Sea ....................................................................3-35 
3-8B  Phase 2 (2030) Alternative 5 - North Sea ....................................................................3-35 
3-8C  Phase 1 (2040) Alternative 5 - North Sea ....................................................................3-37 
3-8D  Phase 1 (2078) Alternative 5 - North Sea ....................................................................3-37 
3-9A  Phase 1 (2020) Alternative 6 - North Sea Combined...................................................3-39 
3-9B  Phase 2 (2030) Alternative 6 - North Sea Combined...................................................3-39 
3-9C  Phase 1 (2040) Alternative 6 - North Sea Combined...................................................3-41 
3-9D  Phase 1 (2078) Alternative 6 - North Sea Combined...................................................3-41 

2006 xxviii Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

3-10A  Phase 1 (2020) Alternative 7 - Combined North and South Lakes ..............................3-43 
3-10B  Phase 2 (2030) Alternative 7 - Combined North and South Lakes ..............................3-43 
3-10C  Phase 1 (2040) Alternative 7 - Combined North and South Lakes ..............................3-45 
3-10D  Phase 1 (2078) Alternative 7 - Combined North and South Lakes ..............................3-45 
3-11A  Phase 1 (2020) Alternative 8 - South Sea Combined ..................................................3-47 
3-11B  Phase 2 (2030) Alternative 8 - South Sea Combined ..................................................3-47 
3-11C  Phase 1 (2040) Alternative 8 - South Sea Combined ..................................................3-49 
3-11D  Phase 1 (2078) Alternative 8 - South Sea Combined ..................................................3-49 
3-12 Land Ownership near the Salton Sea ..........................................................................3-59 
 
5-1 Salton Sea Watershed and Major Contributing Streams ...............................................5-3 
5-2 Long Term Average Monthly Temperature, Precipitation, and Evapotranspiration 

at Brawley ......................................................................................................................5-7 
5-3 Imperial Irrigation District Water Service Area .............................................................5-11 
5-4 Coachella Valley Water District Water Service Area....................................................5-15 
5-5 Estimated Historical Inflows to the Salton Sea.............................................................5-19 
5-6 Projected Salton Sea Inflows for No Action Alternative-CEQA Conditions ..................5-27 
5-7 Example of Stochastic Results.....................................................................................5-29 
5-8 Projected No Action Alternative-Variability Conditions Inflows ....................................5-31 
5-9 Projected No Action Alternative-CEQA Conditions Inflows..........................................5-31 
5-10 Salton Sea Surface Water Elevation under the No Action Alternative- 

CEQA Conditions .........................................................................................................5-37 
5-11 Salton Sea Surface Water Elevation under the No Action Alternative-Variability 

Conditions ....................................................................................................................5-39 
5-12 Brine Sink Surface Water Elevation under Alternative 1..............................................5-43 
5-13 Brine Sink Surface Water Elevation under Alternative 2..............................................5-45 
5-14 Brine Sink Surface Water Elevation under Alternative 3..............................................5-47 
5-15 Brine Sink Surface Water Elevation under Alternative 4..............................................5-51 
5-16 Brine Sink Surface Water Elevation under Alternative 5..............................................5-55 
5-17 Marine Sea Surface Water Elevation under Alternative 5............................................5-57 
5-18 Brine Sink Surface Water Elevation under Alternative 6..............................................5-59 
5-19 Marine Sea Surface Water Elevation under Alternative 6............................................5-61 
5-20 Brine Sink Surface Water Elevation under Alternative 7..............................................5-65 
5-21 Recreational Saltwater Lake Surface Water Elevation under Alternative 7 .................5-67 
5-22 Brine Sink Surface Water Elevation under Alternative 7..............................................5-69 
5-23 Marine Sea Surface Water Elevation under Alternative 7............................................5-71 
 
6-1 Salton Sea Watershed ...................................................................................................6-3 
6-2 Locations of the Salton Sea CIMIS Stations ..................................................................6-9 
6-3 Wind Rose Plots for CIMIS Stations #136 (Oasis) and #141 (Mecca) .........................6-11 
6-4 Wind Rose Plots for CIMIS Stations #154 (Salton Sea North) and #127  

(Salton Sea West) ........................................................................................................6-13 
6-5 Wind Rose Plot for CIMIS Stations #128 (Salton Sea East) .......................................6-15 
6-6 Contours of Observed Temperature for 1999 ..............................................................6-19 
6-7 Contours of Observed Dissolved Oxygen for 1999......................................................6-21 
 
7-1 Groundwater Basins.......................................................................................................7-3 
 
8-1 Location of Nesting Colonies of Colonial Breeding Birds...............................................8-9 
8-2 Predicted Habitat Capacity Relative to Historic Conditions..........................................8-75 
 

Salton Sea Ecosystem xxix 2006 
Restoration Draft PEIR 



Table of Contents 

9-1 Major Geologic and Seismic Features in the Salton Basin ............................................9-5 
9-2 Earthquakes of Magnitude 2.0 or Greater within 50 miles of the Salton Sea...............9-11 
9-3 Earthquakes of Magnitude 4.0 or Greater within 50 miles of the Salton Sea...............9-13 
9-4 Soil Associations in the Study Area .............................................................................9-15 
 
10-1 Air Basin Boundaries and Regulatory Agency Jurisdictions in the Salton Sea Area....10-3 
10-2 Composite Annual Wind Rose for Indio 10-meter Meteorological Data .....................10-11 
10-3 Composite Annual Wind Rose for Niland 10-meter Meteorological Data...................10-13 
10-4 Monitoring Station Locations in the Salton Sea Area.................................................10-15 
10-5 Phase I (Initiation to 2020) PM10 Emissions...............................................................10-55 
10-6 Phase IV (2040 to 2078) PM10 Emissions..................................................................10-57 
10-7 Phase I (Initiation to 2020) and Phase IV (2040 to 2078) NOx Emissions .................10-59 
 
11-1 Land Use Planning Boundaries in the Study Area .......................................................11-3 
11-2 Imperial County Land Use Plan Map ...........................................................................11-7 
11-3 West Shores/Salton City Urban Area Plan Map.........................................................11-11 
11-4 Land Use Designations for Salton City ......................................................................11-13 
11-5 Land Use Designations for Vista Del Mar ..................................................................11-15 
11-6 Land Use Designations for Salton Sea Beach ...........................................................11-17 
11-7 Land Use Designations for Desert Shores.................................................................11-19 
11-8 Bombay Beach/Hot Mineral Spa Community Area Plan Map ....................................11-21 
11-9 Land Use Designations for Bombay Beach ...............................................................11-23 
11-10 Eastern Coachella Valley Area Land Use Plan Map..................................................11-27 
11-11 Western Coachella Valley Area Land Use Plan Map.................................................11-29 
11-12 Torres Martinez Reservation Land Use Plan .............................................................11-31 
11-13 Important Farmlands in the Study Area .....................................................................11-33 
 
13-1 Recreation Resources in the Vicinity of the Salton Sea...............................................13-1 
 
14-1 Salton Sea Sites Potentially Contaminated by Hazardous Waste ...............................14-5 
 
15-1 Approximate Boundary Lines of the Ethnographic Groups of Southern California 

at the Time of the European Contact ...........................................................................15-3 
 
16-1 Paleontological Sensitivity Adjacent to Salton Sea ......................................................16-5 
 
18-1 Aesthetic/Visual Resource Study Area and Subareas .................................................18-5 
18-2 Salton Sea Existing Conditions Photo Point Locations ................................................18-7 
18-3 View to the Southwest from the Community of North Shore........................................18-9 
18-4 View to the Southeast from the End of Johnson Road near Whitewater River ..........18-11 
18-5 View to the East near Community of Desert Shores from State Highway 86.............18-13 
18-6 View to the East at Boat Ramp from Rancho Marina in Desert Shores .....................18-15 
18-7 View to the North of Levee from Capri Lane in Desert Shores ..................................18-15 
18-8 View to the Northeast from Salton Sea Beach...........................................................18-17 
18-9 View to the North from the Launching Facility near Salton City .................................18-19 
18-10 View to the North from Observation Tower at Sonny Bono Salton Sea  

National Wildlife Refuge ............................................................................................18-21 
18-11 View to the Northwest from State Highway 111 near Imperial Wildlife Area - Wister Unit18-23 
18-12 View to the Northwest of Salton Sea from Red Hill Marina County Park ...................18-23 
18-13 View to the South from Red Hill Marina County Park Geothermal Facilities 

in Background ............................................................................................................18-25 

2006 xxx Salton Sea Ecosystem 
Restoration Draft PEIR 



Table of Contents  

18-14 View to the Northwest from Bombay Beach at Salton Sea State Recreation Area....18-27 
18-15 View to the Northwest near Salton Sea State Recreation Area Headquarters ..........18-27 
18-16 View to the Northwest from Mecca Beach at Salton Sea State Recreation Area ......18-29 
18-17 Simulation of Air Quality Management Canal ............................................................18-37 
18-18 Simulation of Air Quality Management Canal and Exposed Playa with Brine Sink  

in the Background ......................................................................................................18-39 
18-19 Simulation of Saline Habitat Complex........................................................................18-45 
 
20-1 Regional Access Routes to the Salton Sea .................................................................20-3 
 
21-1 Power Production and Energy Study Area...................................................................21-3 
21-2 Known Geothermal Resources Areas..........................................................................21-7 

Salton Sea Ecosystem xxxi 2006 
Restoration Draft PEIR 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


